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Introduction
In 1961 Dr. William House performed the first single-channel cochlear implant [1] . From that date until today, technological evolution has allowed tremendous advances in the evolution of Cochlear Implant (CI), implantation technique and indications.
in which was necessary to swicth off electrodes, their causes and consequences in terms of hearing performance. We used the SPSS 23, with T-test for paired samples (p ≤ 0.05).
Results and Discussion
From 1985 to September 2016, 457 adult patients were implanted, and in 35 cases, electrodes had to be disconnected. Of these 49.2% are women and 50.8% are men. The causes of deafness found were 25% traumatic brain injury, 25% otosclerosis, 25% progressive sensorineural deafness, 16.7% congenital unidentified and 8.3% Meniere's disease. These data corroborate that described in the literature. The Cochlear implant model was used in 276 cases (60.39%), Med-El in 180 cases (39.39%) and in only one case (0.22%) Advance Bionics. In the intraoperative period, the impedances showed 89.7% of cases without alterations, 3.5% of impedances could not be measured (old models) and in 6.8% of the cases, changes were found in the electrodes.
The main causes that led to the need to disconnect electrodes were: non-auditory stimulation, electrode failure / malfunction and incomplete insertion of the electrode array.
Non-auditory stimulation was found in 9 cases. Within the non-auditory stimulation we had 5 cases of facial nerve stimulation and 4 cases of craniofacial pain (Table 1) . Nonauditory stimulation, especially facial nerve stimulation, is more frequent in patients with cochlear malformations, otosclerosis and cochlear ossification (postmeningitis and oto-syphilis). This complication can occur when the implant is first activated or after 10 years of implantation but most cases have manifestation in the first year [7, 8] . In our analysis, patients developed this complication in all cases at the time of first cochlear implant connection.
The electrodes may come into electrical fault with open circuit or short circuit. Open circuit is described by high impedances (> 20-30 kilohms) and short circuit by low impedance (<1 kilohm) [9] .
In our series we had 11 patients with open circuit electrodes (31.4%) and 12 patients with short circuit electrodes (34.3%) ( Table 1) .
Incomplete insertion is expectable in a cochlea with malformations but occasionally it may also occur in patients with normal cochlear anatomy. The main factors related to the insertion of the electrode array that can led to changes in its insertion and auditory performance are 3. (1) The anatomy of the cochlea, which in itself may not allow the introduction of the electrode array; (2) Surgical insertion is also an important factor. The concept of soft surgery is increasingly used given the recognition of trauma to the inner ear by the insertion of the electrode array during surgery. From small displacements of the basilar membrane to the fracture of the bone spiral lamina that can lead the displacement of the electrode array from the tympanic ramp to the vestibular ramp. With the advancement of imaging techniques, recent studies have shown that this event of displacement of the electrode array from the tympanic to the vestibular ramp is more frequent than thought and may be a reason for less favorable auditory performance in several patients. The cochleae do not all have the same shape and dimension whereby the (3) electrode array chosen for an implanted patient should be considered in an individualized manner [10, 11, 12] .
Of these 35 patients only 3 patients were left with electrodes outside the cochlea (8.6%) ( Table 1 ). In this 3 cases the cochlear anatomy was normal, however, the complete introduction of the electrode array during surgery was not possible.
The statistical analysis performed in the comparison of groups is presented below. The groups were evaluated with the battery of tests developed and used in the CHUC ORL Service to monitor functional benefit in implanted patients. This battery includes the tests: monosyllabic word test, numbers test, sentences test, disyllables word test and consonants test [13] .
Initially a division in two groups was made. In one group the patients implanted with electrodes switched off and in the other one the patients without electrodes switched off. In the evaluation of auditory sensibility with implants (tonal benefit) in the free field, it was verified that there was a statistically significant difference in all frequencies with the exception of 500 Hz (Figure 1 ). In the evaluation of the discrimination of free-field disyllables word test it was verified that there is only statistical difference in the intensities of 70 and 80 dB SPL (Figure 2 ). In the evaluation with the monosyllables, numbers, phrases, 100 words and consonants test there is a statistically significant difference only in the monosyllables and phrases test (Figure 3 ). This battery of tests was also compared among patients with the different causes of electrode disconnection. We created 4 patient groups (1) with short circuit electrodes, (2) open circuit, (3) with electrodes outside the cochlea and (4) with non-auditory stimulation. In Graphic 1 we can observe that there are variations in the results according to the type of failure, although this is not statistically significant.
In the 35 cases described it was necessary to switch off 1 electrode in 20 cases, 2 electrodes in 7 cases, 3 electrodes in 5 cases and 4 electrodes in 3 cases (Table 2) . We also compare our battery of tests for these 4 groups of patients (Graphic 2). We can observe that there is variation in the results according to the number of electrodes turned off, although it is not statistically significant.
Conclusion
The causes that require the disconnection of electrodes in cochlear implants are well identified and studied: non-auditory stimulation; Failure / malfunction of electrodes; Incomplete insertion of the electrode array. Regarding the consequences, 
